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Introduction
R oma (also known as Gypsies, Tsigane and Sinti) constitute the largest minority in Europe whose presence in the continent has been documented since the 12th century. 1 Owing to their traditional nomadic lifestyle, tight-knit communities and distinct culture, Roma have been subject to racial prejudice by the majority of societies. 2, 3 As a result of centuries of discrimination, many Roma communities today live in severely disadvantaged conditions, often on the fringe of societies in the countries in which they are citizens. 4, 5 Of special concern has been severely substandard housing of the most disadvantaged Roma as unfavourable living conditions bear wide-ranging consequences not only for the health of the present but future generations as well. [6] [7] [8] Living conditions of Roma have been reported mostly by narrative descriptions in policy-type documents. 4, 5, 9, 10 Dearth of data on the environmental conditions of Roma was made explicit by a recent review of the environmental health research literature in Europe that examined the period of 1995-2005 and identified no environmental research aimed at socially deprived or ethnic groups. 11 This has been in part due to conceptual difficulties related to the definition of ethnic identity, which might be based on identification by self or that of an observer. 12, 13 Self-identification has been widely used to identify Roma in censuses and research projects as identification by an observer (third person) raises ethical questions. However, the previous method consistently yields lower figures compared with figures based on the latter thus underestimating the number of Roma. [13] [14] [15] Data collection has also been aggravated by a historically based suspicion of Roma people towards ethnic data collection in Central and Eastern Europe. 9, 16, 17 The quality of data on Roma is well characterized by the fact that the size of Roma populations in Europe has been estimated to range anywhere between 6 and 12 million people. 9, [17] [18] [19] Estimated population sizes in Hungary, Slovakia, Romania and Bulgaria are considerably higher than in other countries, representing over 5% of the population. 17, 18 Uncertainty concerning the size of Roma populations is further demonstrated in Hungary by census data based on selfidentification, as well as estimates deriving from research projects that were carried out on representative samples of the Hungarian population in which observer identification of ethnicity was used (table 1) . [20] [21] [22] [23] A governmental decree to improve the situation of Roma accepted in 1997 called for reliable information on disadvantaged Roma, especially those living in segregated habitats (colonies) in Hungary. Previous governmental efforts to collect information through administrative channels yielded incomplete data due to lack of uniform methodology and enforcement of reporting; so a call for proposal was issued to develop an alternative method for data collection on the environmental conditions of segregated Roma habitats in Hungary. Another objective of the survey was to field-test the developed method by identifying and characterizing segregated Roma habitats (colonies) regarding their environmental features. The survey was conceived from the beginning to involve Roma people to the fullest possible degree. This paper describes the method of the survey so as to give an example for environmental and housing data collection that other countries with sizable Roma or other disadvantaged minority populations can utilize.
Methods

Operationalization of segregated habitats
Operationalization of segregated habitats was performed by defining segregated settlements (colonies) as separate entities or parts of human settlements consisting of at least four dwelling units (apartment/house/block of rooms/hut, etc.) distinguishable by lower quality, higher population density and unfavourable environmental conditions compared with other dwelling units of the same (if part) or neighbouring (if separate) settlement. On suggestion by field workers, information was collected on all habitats fulfilling the definition of colony regardless ethnicity of its inhabitants.
Data collection instrument
A questionnaire was developed together with field workers including the following items: name of settlement (village/ city); location of colony (downtown or periphery, name of area within the settlement where the colony can be found; names of streets or description of geographical features bordering the colony; nickname or any special feature of the colony if any); number and type of housing units (apartment building, house, hut, etc.); type of wall in the majority of dwellings, access in terms of walking distance to paved road; availability of public utilities (electricity, piped water, gas, drainage, telephone line); environmental danger: legal or illegal waste deposit, deposit for animal carcasses, waterlogged soil, etc.
In addition, number of families, number of inhabitants living in the colony (according to its inhabitants and according to minority self-government if any), ethnic identity of the majority of inhabitants (reported by those living in the identified colonies), and presence of minority organizations (civil organizations and/or minority self-governments) in the settlement were also recorded. This information, though not 'environmental' per se, was collected to facilitate future decision-making and design of interventions.
If more than one colony was identified in a city/village, a separate questionnaire was used for each. Colonies were identified by the name of the settlement to which they belonged; different colonies in the same settlement were distinguished by capital letters (A, B, C, etc.). Each item in the questionnaire could be appended by notes. No information of any type was recorded on individuals living in the colonies.
Identification of segregated habitats (colonies)
Identification of segregated habitats (colonies) was carried out by Roma field workers who were recruited through a Roma civil organization of national scope. Persons who permanently resided in the county to be surveyed, identified themselves as Roma, and had been active members of Roma civil organizations or minority self-governments (legally recognized ethnic minorities, including Roma, can establish minority selfgovernments in each settlement if certain conditions required by law are fulfilled) of their counties were sought. Forty-four candidates were interviewed to confirm their willingness to contribute, their self-designated Roma identity and their involvement in Roma causes. Two candidates later withdrew citing lack of time. The 42 remaining candidates (of whom two stated that they were not Roma) were asked to work in county teams (two or three persons by county), assess available information on colonies, and visit all settlements in their counties aided by items listed in 'Data collection'. All 3145 settlements of all 19 counties of Hungary were surveyed except the capital. Budapest, being home to 1/5 of the Hungarian population is the only large city of the country where housing problems are quite different from those experienced in other areas. Thus, our definition of colony could not be applied in Budapest.
Data collection
Data collection was carried out in three phases (FebruaryNovember 2000; December 2002 to December 2003; MayOctober 2005) as funding was forthcoming. Field workers were invited before each phase to a meeting with researchers of the Faculty of Public Health in order to discuss and clarify all methodological details in depth, and receive necessary tools (maps, list of settlements by county, list of colonies identified in various administrative documents, questionnaires, certificates for identifying them as fieldworkers of a research project). They usually started their work by interviewing an official of the local government (or the mayor if available) and members of Roma NGOs (if any) of the settlement in question, then visited local pubs, asked people around, then went to the identified colonies to talk with its inhabitants and observe conditions. If the local government and inhabitants alike stated that there is no colony in the given settlement, they stopped searching. A closing meeting was organized with field workers at the end of each phase to present findings and discuss recommendations to decision makers.
Data quality assurance
Data quality assurance was performed by researchers of the Faculty of Public Health who personally visited field workers in each county to discuss equivocal or contradictory A scoring system for ranking colonies by environmental condition
Colonies were predicted to be greatly varied in terms of their environmental characteristics. Therefore, data were summarized using a scoring system to facilitate interpretation and decision making. Of all items on the questionnaire, 10 were used to score the colonies (1: majority of the houses are not constructed from brick; presence of 2: waste deposit; 3: carcass deposit; 4: waterlogged area; 5: no water mains, 6: no electricity mains; 7: no sewage (drainage); 8: no gas mains; 9: paved road accessible by walk in >30 min; 10: number of inhabitants >50 persons). One point was allocated to each item if that applied to a particular colony and points were summed unweighted. Based on these characteristics, a score of 10 reflected extremely bad environmental conditions, complete lack of public utilities and a high number of affected people.
Data recording and analysis
Data recording and analysis was carried out in Microsoft Access database. Maps on the location of colonies, waste deposits and availability of public utilities were prepared by county using a geographic information system (Arcview 3.2).
Results
Number of colonies
The mapping survey identified altogether 758 colonies in 19 counties of Hungary. The highest number (n = 99; 13.1%) of all colonies was identified in a Northern county (BorsodAbaú j-Zemplén); lowest was the proportion (n = 6; 0.8%) of colonies in the westernmost county of Vas.
Number of inhabitants
A total number of approximately 134 000 people (1.6% of the total population of Hungary in 2003) were found to live in segregated habitats in the 19 counties of Hungary. Thirtythree percent of the total colony population lived in the Northern Great Plain region; 32.7% of colony dwellers lived in the region of Northern Hungary. The northernmost county (Borsod-Abaú j-Zemplén) was home to 21% of all colony dwellers, comprising 3.8% of the total population of this county. In Heves county, 4.3% of the total population were colony dwellers, making this county first in terms of its inhabitants living in colonies. Figure 1 shows that the highest proportion of colony dwellers compared with the total number of county inhabitants is located in the Northern and North-Eastern counties.
The number of inhabitants according to colony dwellers and minority self-governments were in good agreement with each other in the majority of cases. Discordance was noted only in two colonies where estimates provided by minority selfgovernments and inhabitants differed by a factor of 3. Colony Ó zd D of Borsod-Abaú j-Zemplén was populated by 250 persons according to colony dwellers and 75 persons according to the minority self-government; Bajna of Komárom-Esztergom was populated by 70 persons according to colony dwellers and 200 persons according to the minority selfgovernment. A low estimate (summing up the lower estimates where numbers from both sources were available) for the total number of colony inhabitants in Hungary was found to be 133 072, the high estimate (summing up the higher estimates) was 134 320 persons. The higher estimates were used to prepare figure 1.
Environmental conditions
No colony with 10 (highest), 9 or 8 points was identified in the country. Altogether six colonies received 7 points in two Seventy-one percent of all colonies had 3 points or less; less than one-third of the colonies scored 4 or more points. Distribution of the most disadvantaged colonies, that is, those with 4 or more points (aggregated unfavourable environmental conditions) and more than 200 inhabitants was also analysed (data not shown in table). Most of these colonies were found in the regions of Northern Hungary and Northern Great Plain. Altogether 18% of all colony dwellers live in such colonies.
The aggregation of unfavourable conditons helped refining comparisons in various counties such as a western (Tolna) and mid-Hungarian (Bács-Kiskun) county, the latter having 2.2 times the total population and 2.5 times the colony dwelling population compared with the former. Both counties had almost identical number of colonies but out of the 90 colonies of Tolna there was no colony with 6 or more points, there were only two with 5 points, and 30% of the colonies was allocated 1 or 0 points; whereas 30% of the 94 colonies in Bács-Kiskun had 5 or more points, and there was no colony with 0 points in this county.
One-quarter of the colonies was allocated 5 points or higher in Bács-Kiskun and Hajdú -Bihar counties whereas there was no such colony in Békés, Komárom-Esztergom and Vas.
The most frequent environmental problems in the colonies were lack of sewerage and gas mains, the presence of garbage deposits and waterlogged soil (figure 3).
Ethnic identity
In almost half of all counties (n = 8), the majority of inhabitants in all colonies were of Roma (Gipsy) identity.
Varying proportions (up to 39%) of colonies in the remaining counties (n = 11) were home to dominantly non-minority persons. Nevertheless, 94% of the colonies were found to be inhabited mostly by Roma.
Discussion
The presented environmental survey is, to our best knowledge, the first of its kind both in terms of scope (surveying an entire country) and its methods (involving Roma fieldworkers) worldwide. The survey yielded important information on the environmental conditions of the most disadvantaged segregated human habitats (colonies) within settlements in Hungary, providing evidence for policy decisions.
An explicit aim and strength of the survey was to involve Roma fieldworkers from the counties that were surveyed, and their dedication was obvious at each phase of the survey contributing substantially to the design and recommendations alike. Their participation was instrumental in reducing mistrust and suspicion during the quest to find and describe colonies. Teams received a written report of the summarized findings of their county, empowering them for advocacy. Subsequently, several of them ran successfully for important positions in national minority or governmental organizations.
A comparison of our findings to other surveys reveals mixed results compared to ours. Research on Hungarian Gypsies was carried out by Kemény and his co-workers in 1971, 1993 and 2003 in samples representing 2, 2 and 1% of the Roma population, respectively. Ethnicity was observer identified (defined by non-Roma researchers) in all three surveys. Altogether 65.1% of the then estimated 320 000 Roma lived in colonies in 1971; whereas only 13.7% of the estimated half million lived in segregated habitats in 1993. 24 By 2003, 6% or 36 000 Roma of the estimated 570 000 lived in colonies. 25 Considering the fact that the sampling frame of the latter survey was based on the number of Roma people according to the census of 2001, the number of colony inhabitants was very likely severely underestimated.
Another survey of the National Public Health Service of Hungary investigating primarily medical care of children and hygienic conditions on colonies was carried out by nonRoma health visitors. This survey identified 767 colonies with 138 000 inhabitants 26 -in remarkably good agreement with our colony number and high estimate of colony dwellers. However, details of this research project are not available to the public.
The number of colony dwellers in our survey was supplied by those who lived in these colonies and/or by local minority governments. Good agreement of the two estimates proved that these data are reliable, and certainly more so than census numbers based on self-identification. Comparing the number of colony dwelling Roma people in our survey to the total number of those who declared themselves Roma during the census, three counties were found in which the number of Roma colony dwellers identified in our survey was up to 5 times higher than the total number of self-declared Roma according to the 2001 census-demostrated to underestimate the number of Roma not only in Hungary, 22 but Slovakia, 27 the Czech Republic 28 and other countries as well. 29 Therefore, census data cannot be used for policy design aiming at those Roma who are in greatest need of help. Comparing our rounded estimate range (133 000-134 000 persons) of the total number of colony inhabitants in Hungary with that of the observer-based research estimate (520 000-650 000 persons) of the Hungarian Roma population in 2003, 23 the proportion of colony-dwelling Roma out of all Roma in Hungary can be estimated between 20% and 26%. A limitation of the survey is its operationalization of 'colony' according to which segregated parts of settlements had to be identified and compared to the settlement as a whole. Two methods were employed to increase reliability and facilitate interpretation: personal meetings and discussion before and after data collection with each fieldworker team by the researchers, and a scoring system which was created to differentiate between colonies according to unfavourable conditions. A possible shortcoming of the definition is that settlements in uniform bad conditions were not included in our survey. Working only with one team of fieldworkers in the entire survey would have precluded the involvement of Roma fieldworkers with area knowledge. The survey was done in three phases as funding was forthcoming; the relatively short time allocated for fieldwork was also an argument against working with only one team.
Data for each county as well as detailed data for every colony were presented in the three research reports that were submitted to the funding agency (Ministry of Environmental Protection). These reports, though not reproduced, can be accessed by the public. The Ministry used data of our survey to select colonies for a rehabilitation/elimination project in 2005. 30 The database created during our survey could be designated as a national database in which changes could be registered either by repeated surveys or by regular reporting from local minority or governmental organizations. Data can also be used for designing further research projects among Roma as was done in a health survey of colony dwellers in 3 out of the surveyed 19 counties. 31 Equally important would be to use survey information for designing action to improve conditions at colonies. Unfavourable environmental conditions are major determinants of health not only for adults but, even more importantly, for colony-dwelling children, making a long-term impact on their cognitive and overall development. [32] [33] [34] Our survey provides evidence that it is possible to collect reliable environmental information on Roma provided that they are involved in the design and implementation of research. Their participation enhances the reliability of data and can contribute to social justice and solidarity, 35 by disseminating information to be used for and by colonydwelling communities. The methodology of our survey can be emulated by other researchers. The scoring system proved to be useful because it helped quantify the considerable differences between colonies in various parts of the country, and rank them by various considerations. Our survey method may be utilized by policy makers in countries in which the living conditions and health of minority populations need to be improved. assurance: Lénárt B, Csukás A, Székely E and Nagy P; maps: 
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Key points
A number of international policy documents have drawn attention to the unfavourable environmental and housing conditions of Roma, the largest minority in Europe. However, there are very few reliable data on this topic due to methodological difficulties. The article presents the methodology and results of a country-wide environmental survey of segregated habitats (colonies) in Hungary. Colonies are populated mostly by Roma, constituting 20-26% of the estimated total number of this minority in Hungary. A scoring system for ranking colonies in terms of severity of problems and number of people affected was developed to facilitate evidence-based policy making.
